High Podocalyxin levels promote cell viability partially through up-regulation of Annexin A2.
Podocalyxin (PODXL) is a highly glycosylated and sialylated transmembrane protein that is up-regulated in various types of tumors and whose expression levels positively correlate with tumor grade. We previously found Podxl to be highly expressed in murine tumorigenic neural stem/progenitor cells (NSPs). Here we investigated the effects of elevated Podxl levels in these cells. NSPs overexpressing Podxl did not form brain tumors upon intracranial transplantations, indicating that high levels of this gene alone are not sufficient for tumor initiation. However, Podxl overexpression had a positive effect on cell number, sphere formation and cell viability, indicating that it might in this way contribute to the development and/or maintenance of tumors. Proteome analyses of Podxl-overexpressing and control NSPs revealed increased levels of Annexin A2 (ANXA2). We also found increased transcript levels, indicating that PODXL stimulates expression of the Anxa2 gene. Lack of Anxa2 in Podxl-overexpressing NSPs resulted in reduced viability of these cells, suggesting that PODXL-mediated pro-survival effects can at least in part be explained by increased ANXA2 levels. Finally, our data indicate that Podxl overexpression activates the MAP kinase (MAPK) pathway which in turn up-regulates Anxa2 expression. Our data indicate a novel molecular connection between PODXL and ANXA2: both exert pro-survival effects in NSPs, and PODXL positively regulates ANXA2 expression through the MAPK pathway.